Objective: We sought to examine whether a quality improvement (QI) program for depression care is effective for both men and women and whether their responses differed. Design: We instituted a group-level, randomized, controlled trial in 46 primary care practices within 6 managed care organizations. Clinics were randomized to usual care or to 1 of 2 QI programs that supported QI teams, provider training, nurse assessment and patient education, and resources to support medication management (QIMeds) or psychotherapy (QI-Therapy). Patients: There were 1299 primary care patients who screened positive for depression and completed at least one questionnaire during the course of 24 months. Outcome Measures: Outcomes were probable depression, mental health-related quality of life (HRQOL), work status, use of any antidepressant or psychotherapy, and probable unmet need, which was defined as having probable depression but not receiving probable appropriate care. Results: Women were more likely to receive depression care than men over time, regardless of intervention status. The effect of QI-Meds on probable unmet need was delayed for men, and the magnitude of the effect was significantly greater for men than for women; therefore, this intervention reduced differences in probable unmet need between men and women. QI reduced the likelihood of probable depression equally for men and women. QI-Therapy had a greater impact on mental HRQOL and work status for men than for women. QI-Meds improved these outcomes for women.
The RAND Corporation is a nonprofit research organization providing objective analysis and effective solutions that address the challenges facing the public and private sectors around the world. A number of landmark studies [1] [2] [3] [4] [5] demonstrate that interventions designed to increase the availability of highquality treatment to depressed primary care patients improve short-term and some longer-term mental health outcomes 6 and can also be cost-effective. [7] [8] [9] Despite those successes, we do not know whether these interventions affect men and women differently, which is an important issue, considering the fact that men with depression are less likely than their female counterparts to receive appropriate mental health care. 10 We know of only one quality improvement (QI) intervention study for depression that examined gender differences and showed that quality-adjusted life years were increased under QI for females but not for males. However, that analysis was conducted on a small sample of patients who were beginning a new treatment episode and were willing to take antidepressant medication. 11 Gender is a potentially important moderating factor for QI effects, for several reasons. The prevalence of depressive disorders is 1.5 to 3 times higher among women than men in both community and treated samples; [12] [13] [14] [15] [16] [17] [18] consequently, clinicians may view depression as more relevant to women and be less attentive to the need for treatment among men. Researchers agree that women's higher rates of depression are not an artifact of help-seeking behavior or willingness to report symptoms but, in fact, reflect a real gender difference in mental health. 16, 19, 20 QI might be less effective in one gender if the treatments that QI attempts to promote are less effective for that gender group; however, there is no consistent evidence of differential treatment response by gender. Although some studies show differential response to treatment by gender, 21, 22 no differential response was observed in a naturalistic follow-up of outpatients with major depressive disorder. 23 Although men and women have been shown to respond similarly to cognitive therapy, 24 one study suggests that men may have a more rapid and sustained clinical response to combination pharmacotherapy and psychotherapy. 25 Gender differences in the course of depression may lead to differences in response to QI interventions independent of treatment responsiveness. However, the literature is mixed, and findings are inconsistent across studies. For example, the National Comorbidity Study 26 found no gender differences in depression recurrence, whereas other studies have reported that women have more episodes and are more likely to have their depression develop into a chronic and recurrent course of illness. [27] [28] [29] [30] Differences in samples (eg, general population, 26 young adult, 27 women older than 30, 30 or patients 28, 29 ) and definition of depression outcomes (eg, probability of having an acute recurrence in past year, 26 number of subsequent episodes 29 ) contribute to these inconsistencies.
Finally, gender differences in patterns of service use for depression may contribute to differential impacts of QI efforts, especially if women are more receptive to treatment. Women report more recent service use for psychiatric problems than do men, 31, 32 even after controlling for differential need for services. 10 Furthermore, among those receiving office-based care, women are more likely to receive psychotropic drugs, 33 often at dosages below accepted therapeutic levels. 34, 35 All of these factors could lead to different responses in terms of quality of care and health outcomes, by gender, in response to QI programs for depression because these interventions are generally designed to improve outcomes through improving use of and adherence to depression treatments. Therefore, we address 2 relevant questions. First, are such interventions effective for each gender (even if the effectiveness differs)? This seems to be the most relevant question for implementing QI interventions and selecting patient populations to target. Second, is there differential responsiveness by gender? To the extent that men have more unmet need for depression treatment than women, there may be greater room for improvement among men, and therefore greater intervention effectiveness.
METHODS
Partners in Care is a group-level, randomized controlled trial conducted in 6 diverse managed primary care organizations. Among the participating organizations, 46 of 48 clinics and 181 of 183 clinicians participated in the study. Clinics were matched into blocks of 3 clusters each and randomized to usual care (UC) or to one of 2 QI programs, referred to here as QI-Meds or QI-Therapy (see Interventions section). 36 Consecutive patients (n ϭ 27,332) were screened between June 1996 and March 1997. Patients were eligible if they were positive on a depression screener (using stem items from the World Health Organization's 12-month Composite International Diagnostic Interview) 37 and intended to use the clinic as their main care setting during the next 12 months. Patients were ineligible if they were not insured by a plan or public-pay arrangement that covered the mental health specialty group that was trained for the intervention, or if they were younger than 18 years of age, or did not speak English or Spanish.
Of the 27,332 patients completing the screener, 3,918 were potentially eligible. However, many left the clinic before completing the multistage enrollment process. Among a total of 2417 patients available to confirm insurance eligibility, 241 were ineligible. Of those who read the informed consent, 1358 enrolled. The analytic sample includes 1299 patients who completed at least 1 of 5 patient assessment questionnaires administered during the course of 24 months. Response rates across waves ranged from 83% to 86% of enrolled respondents. RAND's IRB and those of participating organizations approved the study procedures.
Interventions
The intervention goal was to achieve QI by increasing the proportion of patients receiving proper care for the disorder. The 2 interventions had the same basic QI components with additional resources targeted in one toward medication management (QI-Meds) and in another toward facilitation of receipt of cognitive behavioral therapy (QI-Therapy).
Basic QI Intervention
Practices committed in-kind resources to support half of the study's intervention costs and identified a local expert team to be trained in implementing the interventions in their sites. Expert leaders were trained in clinician education and team management and asked to hold regular lectures for clinicians during a 6-month period. Nurse specialists were trained to educate patients, assess patient symptoms and functioning, facilitate referral, and enhance the work of the primary care provider. Antidepressant medications and psychotherapy were presented as equally effective depression treatments. Intervention leaders were trained to provide academic detailing and held monthly meetings to review care of patients and intervention progress. Primary care providers were asked to initially meet with each patient to decide on an appropriate course of treatment and to conduct at least one follow-up visit if the patient was willing.
QI-Meds Intervention
In the QI-Meds intervention, the nurse specialist provided medication management through monthly visits or telephone contacts for 6 or 12 months for those patients who chose antidepressants as part of their treatment plan. A psychiatric expert was available for consultation. Patients who preferred counseling were referred to the usual options for psychotherapy available at their respective practice settings.
QI-Therapy Intervention
In the QI-Therapy intervention, patients for whom psychotherapy was indicated were referred to participating Cognitive Behavioral Therapy (CBT)-trained therapists at a reduced copay. The psychotherapists provided CBT for 12 to 16 sessions. Brief CBT (4 sessions) was suggested as an option for patients with current symptoms who did not meet criteria for major disorder. In each study arm, patients and clinicians retained choice of treatment, and their use of intervention resources was optional. No study resources were available to UC patients.
Outcome Measures
Probable depression was defined at each follow-up if the patient reported at least 1 week of depression in the last 30 days, plus 2 weeks or more of depressed mood or loss of interest in pleasurable activities during the 6-month interval. The positive predictive value of this indicator for predicting actual depressive disorder that meets the full diagnostic criteria is 55%. 36 Mental health-related quality of life was measured by MCS-12, the global mental health scale of the short-form 12 (SF-12). 38 Work status was based on selfreported full-or part-time work during each study interval.
Probable appropriate care was defined as more than 3 counseling visits and/or use of antidepressant medication for at least 2 of the prior 6 months at or greater than the minimum dosage recommended in the AHCPR practice guidelines, 39 updated for newer antidepressant medications. Although this definition represents a level of treatment that would be considered minimal for the acute phase of treatment of patients with depressive disorder, most patients who met this minimum threshold for appropriate care actually exceeded it. For example, among patients who reported appropriate antidepressant use for at least 2 months during the 6 months after study enrollment, 90% actually used it for at least 6 months. Similarly, for patients who had at least 4 therapy visits during the initial 6 months, the mean number of visits was 12.5 (SD, 10.4), whereas for other patients the mean was 0.4 (SD, 0.8). 40 Probable appropriate care as defined above has been shown to be associated with outcome improvement and to be related to QI effects in pooled analyses. 40, 41 We also examined a more lenient definition of care received as the use of any antidepressant medication for any length of time and/or the receipt of any counseling during the prior 6-month period.
At follow-up, patients may no longer require treatments if their health has improved. To account for improved health, we defined probable unmet need as having probable depression but not receiving probable appropriate care, contrasted with persons without probable depression or who were depressed and receiving probable appropriate care. Because 45% of those with probable depression do not meet full diagnostic criteria for a depressive disorder and because treatment guidelines are not developed for persons with subthreshold depression, we consider this measure as reflecting probable unmet need.
Data Analysis
We described differences between men and women using 2-sample t-tests and F-tests for comparisons at baseline. Kaplan-Meier statistics were used for gender comparisons of duration of time until appropriate medications were received. For longitudinal models comparing the trajectories of outcomes over time, we conducted intent-to-treat analyses in which patients were included in the analysis according to their original assignment, irrespective of whether or not they remained in the practice, and whether or not they used intervention resources. We compared the gender-specific intervention effects by examining the interaction between gender and intervention.
We fit hierarchical linear regression models to continuous longitudinal responses using SAS Proc Mixed (SAS Institute, Cary, NC), and hierarchical logistic regression models to dichotomous longitudinal responses using SAS Glimmix. Repeated measurements were nested within individuals, and individuals were nested within clinics, in those analyses. We treated wave of measurement as a categorical variable and examined the fixed effects for wave; intervention condition; gender; the 2-way interactions for gender by intervention, gender by wave, and intervention by wave; and the 3-way interaction for gender by wave by intervention. When the 3-way interaction was significant, we kept it as well as all 2-way interactions and main effects in the model. When the 3-way interaction was not significant, we dropped it from the model and examined the separate 2-way interactions for significance. Significance was determined using F values from Proc Mixed and Glimmix models. We included type of depression at baseline (major depression, single or double, or current depressive symptoms without meeting criteria for major depression, with or without lifetime depression) as a categorical covariate in all models.
We examined a number of covariance structures within patients to determine the one that best fit the data. Using AIC, BIC, and also REML likelihood ratio tests, 42 the best fit for outcomes with 5 waves of data was a factor analytic structure with 2 factors. This model was significantly better than the random intercept and slope model, although the 2 factors were roughly similar to a random intercept and a random slope. For probable depression, which had only 4 waves of data since all patients were depressed at baseline, we used a factor analytic covariance structure with a single common factor across waves. A random clinic effect was included in all longitudinal models.
We used multiple imputation for missing items at each wave. 43 Missing data within questionnaires were few (eg, the percentage missing all items used to score a given outcome variable ranged from 0 to 8%, depending on follow-up wave). Results across 5 imputed data sets were combined by averaging, and standard errors were adjusted to reflect both within-imputation variability and between-imputation variability. 44 Predicted means were computed using estimates from hierarchical models, adjusted for baseline differences. Significance was determined using a 2-tailed ␣ of 0.05.
RESULTS
Of the baseline sample, 70% were women. Women tended to be younger relative to men (mean age, 42 vs. 46 years), were less likely to be college educated (20% vs. 27%), and were less likely to be married (51% vs. 62%; Table  1) . 45, 46 However, there were no gender differences in ethnicity. At baseline, women were more likely to have current single or double depression (62%) than men (53%) and had more symptoms of depression (mCESD) and lower mental health-related quality of life (MCS-12). Women were also more likely to have comorbid anxiety (48%) than men (40%). However, they did not differ in the number of chronic medical conditions or physical functioning. Overall, women were more likely to report having received depression care in the 6 months prior to baseline (36% vs. 26% for probable appropriate care and similar differences for any care and specialty MH visits) and to report more knowledge about depression and the efficacy of medication for depression.
Process of Care
Previous results for the overall sample found that at 6 months, patients in the QI-Meds and QI-Therapy groups reported higher rates of depression treatment than did those in the UC. 47, 48 Patients in QI-Meds received higher rates of depression treatment than did UC or QI-Therapy patients at both 6 and 12 months. This pattern of effects did not differ between men and women: there was a significant main effect for gender (t ϭ 3.97, P ϭ 0.0001), but not for the interactions involving gender. Thus, consistent with the literature, women were more likely to receive treatment than men, both over time and across interventions.
However, intervention effects on probable unmet need differed for men and women across time and by specific intervention group (the 3-way interaction was significant, F ϭ 2.16, df ϭ 8, 1267, P ϭ 0.028). The patterns of intervention by gender by time effects are plotted in Figure 1 . Fitted values based on the longitudinal model are reported in Table 2 , top. Relative to UC, women in QI-Meds showed an early (6-month) decrease in probable unmet need, which then decreased further at 12 months, then increased relative to women in UC. Men in QI-Meds showed a delay until 12 months when probable unmet need decreased by 37% points to well below that of their UC counterparts. At 12 months, there was a 22-percentage-point difference between men in QI-Meds and men in UC. The decreases from baseline to 12 and 18 months were significantly greater for men (37 and 37% points) than for women (22 and 18% points) in QIMeds. Thus, QI-Meds reduced differences in probable unmet need between men and women. Men in QI-Therapy, relative to UC, showed a significant decrease of 16% points in probable unmet need at 6 months. The decrease in women, relative to UC, was smaller and not significant.
Clinical Outcome Probable Depression
Previous results for the overall sample showed that, relative to UC, both QI interventions reduced the likelihood of probable depression in the first 12 months, and the intervention effects narrowed to nonsignificance at the 18-and 24-month follow-ups. 5, 6 We found these results did not differ significantly for men and women; all interactions were insignificant (results not shown). The main effect for gender was also not significant. Thus, men and women had similar clinical outcomes, and QI benefited them similarly.
Functional Outcomes Mental Health-Related Quality of Life (HRQOL)
Previous results for the overall sample revealed that, relative to UC and QI-Meds, patients in QI-Therapy showed early (6-month) improvement in functional outcomes, which was sustained over the full 2 years of the study. 6 We found this pattern differed for men and women over time and by specific intervention group (3-way interaction significant at F ϭ 2.12, df ϭ 8, 1267, P ϭ 0.031).
The beneficial effect of QI-Therapy, relative to UC, was particularly strong for men at 6, 12, and 18 months ( Fig.  2 and Table 2 ), but weakened at 24 months. For women, the beneficial effect of QI-Therapy, relative to UC, was delayed until the 12-month follow-up, but remained significant thereafter, although the magnitude of the beneficial effect is consistently smaller among women than among men across all follow-up waves.
Among women, mental HRQOL was significantly higher at 6 and 12 months for QI-Meds relative to UC. For men, there were no significant differences in mental HRQOL between QI-Meds and Usual Care at any period, although the magnitude of the difference at 6 months is larger than the magnitude of the difference among women.
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Employment Status
Previous results for the overall sample showed that the QI intervention improved employment outcomes relative to UC at 12 months, 5 and that patients from QI-Therapy clinics had significantly more employed days relative to controls over the 24 month followup. We found the pattern of employment status differed for men and women over time and by intervention group (3-way interaction was significant at F ϭ 1.99, df ϭ 8, 1267, P ϭ 0.044). The beneficial effect of QI-Therapy, relative to both controls and QI-Meds, was strong for men at 6, 12, and 18 months (Fig. 3 and Table 2 ), but not for women. For women, it was the QI-Meds intervention, not QI-Therapy, which showed improved employment outcomes (at 12 months) relative to UC.
CONCLUSIONS
This is one of the first articles, to our knowledge, to examine gender differences in the effects on quality of care and Numbers vary from 1187 to 1299 because of missing data at baseline. *The mCESD score is a modified version of the original Center for Epidemiological Study-Depression Scale. 45 The scale ranges from 0 to 100, with higher scores reflecting more severe depressive symptoms. † 5, 2, and 5 item scales (range, 1-5) asking about respondent's agreement or disagreement with statements indicating knowledge of depression and the efficacy of medication and counseling treatment. 46 
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health outcomes of practice-implemented QI interventions for depression. There are several main findings. First, our baseline analyses showed that depressed women were more likely than depressed men to have recently received depression care, confirming findings of prior studies of greater unmet need for treatment among men. Second, relative to Usual Care, the interventions increased the percentage of both men and women who received any type of care in the short term, although women continued to receive more care than men even under the interventions. Third, specific profiles of probable unmet need differed by time, intervention, and gender. Specifically, for QIMeds, we found a greater reduction in probable unmet need among men at longer-term follow-up, even though women had greater initial reduction in probable unmet need during the active intervention period. For QI-Therapy, reduction in probable unmet need was limited to men, and then only at the 6-month (active intervention) follow-up. Fourth, at least one QI intervention improved health and/or employment outcomes among men and women; but as with probable unmet need, the effects differ by time, specific intervention, and gender. The QI reduction in the likelihood of probable depression over time was qualitatively similar for each gender. QI-Therapy improved mental healthrelated quality of life for both men and women, tended to have stronger benefits for men, limited to 6 -18 months follow-up, whereas benefits for women began at 12 months and persisted through 24 months. From the perspective of illness burden, this suggests an observed year or so of benefit for each gender but with more substantial changes over that period among men. QI-Meds improved mental health related quality of life for women at 6 and 12 months and did not significantly affect this outcome for men, although this may be due to precision problems due to sample size, as the result at 6 months was larger among men (not significant) than among women (significant). Employment outcomes were improved for men by QI-Therapy (at 6, 12, and 18 months) and by QI-Meds for women (at 12 months). Overall, these findings suggest important gains for both men and women, with QI-Therapy being especially effective for men in improving quality of life and employment outcomes through 18 month follow-up, and QI-Meds being effective at improving quality of life and employment outcomes for women. These findings suggest that to reach both genders, QI programs should be flexible enough to provide basic QI services and offer either facilitated access to therapy or nurse specialist support for ongoing medication management.
One interesting finding is the delayed response to the QI-Meds intervention among men, in terms of reducing probable unmet need. One possible explanation for this result is that greater effort or elapsed time was required to either engage men in follow-up activities with the nurse, or to initiate medication monitoring. In fact, women at baseline were more knowledgeable than men about depression and the potential benefits of medication use. However, when we estimated the hazard rate for receiving appropriate antidepressant medication, we found that most of the increase in use of treatments occurred during the first 6 months of the study for both males and females.
What was it about QI-Therapy that was particularly beneficial for men? Higher percentages of men in QI-Meds were getting probable appropriate care, resulting in decreased probable unmet need, yet it appears that they were not getting as much benefit from that QI intervention as were men under QI-Therapy. This finding does not appear to be related to greater sickness levels in QI-Meds: At baseline, men in QI-Therapy were more likely to have major depression (63%) than were men in QI-Meds (49%).
We found similar beneficial effects of QI-Therapy for minorities. 49 The more readily available treatment of both types within this intervention may have made this intervention particularly suitable for use in groups with high unmet need for care, whether minority groups or men. In our study, however, less than one third of patients in QI-Therapy received Cognitive Behavioral Therapy. 48 To understand specific components of the interventions that may have been more or less effective for men and women, future studies will need to examine differences between men and women in their adherence to intervention protocol, such as number of contacts with the nurse specialist, utilization of educational materials, completion of a primary care plan, referral to study psychotherapy, and number of psychotherapy sessions attended.
Even under the interventions, both genders had a high likelihood of probable unmet need and of probable depression at each follow-up. Therefore an important priority for future studies is also to strengthen QI interventions for both men and women; our findings may afford some clues as to what features may be useful in achieving these aims, and for what outcomes and timeframes of effects. Efforts to improve such interventions for both genders would be a natural follow-up to the National Institutes of Mental Health's public health education campaign to reach men with depression (http:// menanddepression.nimh.nih.gov). Reductions in healthcare and outcome disparities, including those related to gender, are important goals of medicine, and it is important to know that we can get close to that goal without further increasing inequalities between men and women. On average, Americans receive only about half the medical care indicated for a variety of health conditions. 50 An effectiveness study that does not mandate treatment is unlikely to fully solve this problem of virtually universal deficits in quality of care. It is encouraging that we can use a feasible model that respects patient and provider choice of treatment to improve quality of care for depression, while narrowing key aspects of the gap between men's and women's care.
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